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ABSTRACT 
The Texas Southern Un ive rs i t y  case study 
describes an innovat ive conceptual approach t o  com- 
prehensive energy management i n v o l v i n g  an agreement 
w i t h  a qua1 i f i e d  energy serv ices company t o  i n -  
s t a l l  a  b u i l d i n g  automation system (BAS) and energy 
conservat ion measures (ECMs) campus wide and pro- 
v ide s t a f f  t r a i n i n g ,  supplementary maintenance and 
guarantees o f  savings achieved. This i s  accom- 
p l ished through a three-stage process o f  q u a l i f i -  
cat ion,  p re l im inary  se lect ion,  and contract  nego- 
t i a t i o n .  TSU's approach r e l i e s  on the  serv ice 
company t o  prov ide t h e  engineering, bu t  uses an 
oversight engineer t o  prov ide p r o j e c t  i n t e g r i t y .  I n  
TSU's case, f i nanc ing  was no t  requi red and supple- 
mentary maintenance has been rebid. The Un ivers i t y  
was able t o  c a p i t a l i z e  on Federal funding and 
renovation monies t o  he lp make the approach an 
i n i t i a l  success. 
INTRODUCTION 
Texas Southern Un ive rs i t y ,  establ ished i n  
1947, i s  one o f  two i n s t i t u t i o n s  i n  Texas predomi- 
na te ly  serving the  educational needs o f  Black 
Americans. The Un ivers i t y  o f f e r s  baccalaurate 
degrees i n  f i f t y  (50) f i e l d s  and houses graduate 
schools i n  pharmacy and law. The graduate school 
c u r r e n t l y  o f f e r s  twenty-six (26) masters and s i x  
doctora l  degrees. 
The Un ivers i t y  serves 7300 students and 
employs 940 f a c u l t y  and s t a f f .  It i s  housed i n  
forty-one (41) bu i ld ings  on an urban campus o f  118 
acres. Rapid growth i n  enrol lments dur ing  the  l a t e  
1960s and 70s fue led by increased oppor tun i t i es  f o r  
Black and other m i n o r i t i e s  l e d  t o  the  impetus f o r  
doubl ing the s i ze  o f  t h e  TSU's physical p l a n t  s ince 
1975. By 1980, however, t h e  U.S. C i v i l  R ights  Com- 
mission requi red Texas t o  examine t h e  a f f e c t s  o f  
th ree  decades o f  underfundi ng, and ensuing f a c i  1  i- 
t i e s  studies by independent engineers found the  
cond i t i on  o f  the  e x i s t i n g  campus bu i ld ings  t o  be 
"depl orabl el'. 
During the  per iod o f  underfunding, regard f o r  
energy conservat ion was minimal because regard1 ess 
o f  the  s i z e  o f  TSU1s u t i l i t y  b i l l s ,  t h e  Leg is la tu re  
always appropr ia ted enough t o  pay them. Energy 
e f f i c i e n c y  o f  bu i ld ings  was l a r g e l y  the  r e s u l t  o f  
the s k i l l  o f  t h e  a r c h i t e c t s  and engineers who 
designed the  bu i ld ing ,  and supervision o f  t h e  
contractors  who constructed them. Preventat ive 
maintenance suf fered from a lack o f  funding and 
supervision. A huge backlog o f  deferred main- 
tenance developed. Renovations, o f t e n  done t o  
prov ide more comfort than e f f i c i e n c y ,  tended t o  
compound t h e  energy problems caused by i n e f f e c t i v e  
maintenance. 
Committed t o  making Texas Southern "catch up" 
i n  t h e  q u a l i t y  o f  i t s  f a c i l i t i e s ,  i n  comparison 
w i t h  s i x  " s i s t e r "  S ta te  i n s t i t u t i o n s ,  Texas had 
provided $100 m i l l i o n  i n  t h i s  decade t o  i o n s t r u c t  
new, s ta te -o f - the -a r t  b u i l d i n g s  and f u l l y  renovate 
a l l  major e x i s t i n g  bu i ld ings .  These funds have 
enabled the  appointment o f  a  d i r e c t o r  o f  energy 
.conservat ion, and a concerted e f f o r t  t o  t rack  
consumption; t o  i d e n t i f y ,  evaluate, engineer, and 
t o  i n s t a l l  conservat ion measures; and t o  prov ide 
t h e  s t a f f  and i n f r a s t r u c t u r e  t o  do prevent ive 
maintenance and manage conservation. 
The cost o f  TSU's energy use peaked i n  1983. 
Reductions s ince have been p a r t l y  t h e  r e s u l t  o f  
lower f o s s i l  fue l  costs. The saTe b e n e f i t s  have 
caused extreme hardship t o  Texas a b i l i t y  t o  r a i s e  
funds fo r  higher education, leading t o  deep cuts  i n  
t h e  operat ing funds o f  the  Un ive rs i t y .  Texas 
Southern has a b r i e f  p e r i o d  o f  c a p i t a l  funding t o  
be innova t i ve  a-duce consumption, t o  autanate 
prevent ive maintenance, and t o  estabi  i s h  a conser- 
va t ion  a t t i t u d e  before energy costs  r i s e  again. 
This paper o u t l i n e s  a way t o  achieve these ends. 
using a concept c a l l e d  an "Energy Services 
Agreement .I' 
THE PROBLEM 
I n  1983 when energy costs  o f  t h e  Un ive rs i t y  
peaked a t  $2,713.000, TSU was approached by com- 
panies who promised t o  reduce our energy costs f o r  
, a  50% share o f  the  savings. This idea had two 
f laws: 1) There was no precedent o r  l e g i s l a t i o n  
f o r  "paying back'' expenditures f o r  equipment o r  
serv ices from " fu tu re "  funds as y e t  no t  appropri-  
ated, and 2) The idea t h a t  50% o f  a l l  b e n e f i t s  
(however large)  would go t o  a company who would 
l a r g e l y  determine t h e i r  own fee. 
A t  t he  same time, the Texas Pub l i c  U t i l i t y  
Comnission (PUC) funded studies o f  t h e  campus which 
conservat ive ly  est imated t h a t  TSU could r e a l i s t i -  
c a l l y  expect t o  save $800,000 (34.2%) o f  a  y e a r l y  
$2,600,000 energy b i l l  by e s t a b l i s h i n g  good 
maintenance p rac t i ces  and i n s t a l l i n g  energy 
conservat ion measures i n  bu i ld ings.  
Texas Southern has a cen t ra l  heat ing and 
coo l ing  system, establ ished i n  1962 when the  
cen t ra l  p l a n t  and tunnel system was constructed. 
Recently t h e  heat ing and coo l ing  capaci ty  o f  the  
p l a n t  has been near l y  doubled through complete 
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renovation o f  the  ex i  s t i  ng p l a n t  and cons t ruc t ion  
o f  a  s a t e l l i t e  p l a n t  serv ing t h e  West campus. 
Current plans c a l l  f o r  the  two p lan ts  t o  be " t i e d  
together" f o r  back-up capaci ty  i n  a  looped system. 
While t h e  cen t ra l  system does not  serve a1 1  o f  
t h e  bu i ld ings ,  i t  represents 95% o f  campus energy 
consumption and the  l i o n ' s  share o f  savings oppor- 
t u n i t y .  However, t h e  Cost Containment (Texas) and 
t h e  I n s t i t u t i o n a l  Conservation Programs ( ICP/DOE) 
which t h e  Un ive rs i t y  has p a r t i c i p a t e d  i n  have 
focused on i n d i v i d u a l  bu i ld ings .  Audi t  requi re-  
ments which are d i f f i c u l t  t o  fund a lso hamper 
involvement i n  ICP. 
For tunate ly ,  a f t e r  an i n i t i a l  walk-through 
a u d l t  by Texas MM i s  Engineering Extension 
Service, the Texas PUC conducted a  study o f  14 
bu i ld ings  and the  cen t ra l  p l a n t  on campus i n  1984. 
Sixteen (16) measures were i d e n t i f i e d ,  bu t  funding 
t o  study t h e i r  e f fect iveness and pu t  them i n  
serv ice needed t o  be i d e n t i f i e d .  
An engineering f i r m  was then se lected through 
compet i t ive proposals t o  conduct two Technical 
Assistance studies i n  f i f t e e n  (15) bu i ld ings  under 
t h e  I n s t i t u t i o n a l  Conservation Program i n  1986 and 
87. These studies i d e n t i f i e d  over 100 measures 
which could be undertaken. O f  these, 24 were 
funded by an Energy Conservation Grant i n  1987. 
I n  the  meantime, t h e  p l a n t  and other  b u i l d i n g s  
had received funding f o r  renovat ion through v a r i -  
ous appropr ia t ions,  p rov id ing  the  means t o  engineer, 
and i n s t a l l  some o f  t h e  i d e n t i f i e d  measures. 
Because o f  the  narrow scopes o f  work involved i n  
each ECM, the  use o f  piece-meal i n d i v i d u a l  p r o j e c t s  
seemed t o  be less  than opt imal f o r  i n s t a l l i n g  un i -  
form measures campuswide. 
I n  1985 the Texas Pub l i c  Bu i ld ing  Au thor i t y  
(S.B. 4435) attempted a  bond issue t o  fund major 
p ro jec ts  i n  several u n i v e r s i t i e s ,  i n c l u d i n g  TSU, 
determined by the  f i r s t  Cost Containment Program. 
The bond issue f a l l e d  because o f  t h e  bond market 
and other  factors ,  b u t  i t  pointed t o  a  way TSU 
could implement a  campuswide program. 
A  SOLUTION: THE COMPREHENSIVE APPROACH 
The Un ivers i t y  learned o f  an approach 
developed i n  Michigan t o  use savings t o  f inance the  
i n s t a l l a t i o n  and maintenance o f  measures campus- 
wide. The process involved s o l i c i t i n g  energy 
serv ice companies w i t h  an RFP, then se lec t ing  one 
o f  t h e  companies t o  conduct a  d e t a i l e d  a u d i t  o f  a l l  
f a c i l i t i e s  and negot ia te a  f i n a l  agreement. The 
agreement would be mul t i -year  and i n v o l v e  a  t h i r d  
p a r t y  t o  f inance i n s t a l l  a t i o n  cost.  The agreement 
could a1 so invo lve  guarantees by t h e  serv ice 
company t o  "pay the  d i f fe rence"  i f  savings were no t  
achieved. This guarantee was sometimes provided by 
an insurance company. 
L i k e  the e a r l i e r  "savings- sharing" 
approaches, t h i s  process had f laws: 1 )  The "you 
t e l l  us what y o u ' l l  do" approach and 2) The 
p o t e n t i a l  f o r  excess p r o f i t s  t o  the  se rv ice  company 
v i a  t h e i r  con t ro l  o f  the  a u d i t  and the  measures t o  
be i n s t a l l e d .  t h e i r  determinat ion o f  the  actual  
savings, and t h e i r  c o n t r o l  o f  f inancing.  
Unsure o f  t h e  t o t a l  amount o f  funding TSU 
would u l t i m a t e l y  have t o  accomplish the work bu t  
w i t h  a  f i r m  grasp o f  what we needed t o  do, t h e  
U n i v e r s i t y  chose a  rev ised  approach: 
1. Oversight Engineers. TSU used 
a  competi t i o n  t o  se lec t  an engineering 
f i r m  t o  conduct e i g h t  (8)  tasks t o  ensure 
t h a t  the  se rv ice  company would engineer 
and i n s t a l l  a l l  systems i n  t h e  best  
i n t e r e s t  o f  t h e  Un ive rs i t y .  Seven ( 7 )  
f i rms  competed v i a  RFP f o r  a  contract  t o  
conduct e i g h t  (8)  s p e c i f i c  tasks. 
2. Scope o f  Work. TSU def ined the  scope o f  
work t o i n c r u d e  an automated b u i l d i n g  con- 
t r o l  svstem f o r  36 bu i ld inas .  t h e  funded 
ECMs under t h e  DOE/ICP program. extension 
o f  t h e  i d e n t i f i e d  measures on t h e  f i f t e e n  
(15)  b u i l d i n g s  which had been t e c h n i c a l l y  
analyzed (TAed) t o  an a d d i t i o n a l  21 
bu i ld ings ,  s t a f f  organizat ion and t r a i n -  
ing,  supplementary maintenance and o ther  
measures and serv ices i d e n t i f i e d  as cost- 
e f f e c t i v e  by t h e  proposing company. 
3. Request f o r  Bid Proposal (RFBP) TSU added 
t h e  "b id "  requirement t o  t h e  RFP t o  ensure 
t h a t  compet i t i ve  b idd ing  would take  p lace 
on those i tems funded under the  DOE/ICP 
ECM grant.  Once a  f i r m  had been selected, 
t h e  second vers ion ( a f t e r  a u d i t )  o f  t h e  
package was requ i red  t o  be w i t h i n  10% o f  
t h e  o r i g i n a l  amount b id .  
4. Options f o r  Payment. Because a l l  sources 
o f  funding were uncer ta in .  TSU requi red 
d e t a i l e d  f i r s t  cos t  o f  each i tem i n  each 
b u i l d i n g  and t h e  present worth o f  a l l  
costs t o  be spread over the l i f e  o f  the  
c o n t r a c t  (such as maintenance). Through 
t h i s  opt ion,  the U n i v e r s i t y  hoped t o  buy 
"up f r o n t "  maintenance serv ices (extended 
warranty) and avoid y e a r l y  maintenance 
con t rac ts  charged t o  operat ing budgets. 
The process described i s  underway. B ids were 
received i n  September, 1986. Funding u n c e r t a i n t i e s  
delayed s e l e c t i o n  o f  a  f i r m  u n t i l  January, 1987. 
The U n i v e r s i t y  se lected a  se rv ice  company based on 
t h e i r  qua1 i f i c a t i o n s  and "engineered" savings i n  
t h e  36 bu i ld ings .  The U n i v e r s i t y  has chosen 
engineered over "guaranteed" o r  " insured" savings 
because o f  added cost  caused by t h e  inherent  r i s k  
t o  t h e  serv ice company i n  t h e  l a t t e r  two. 
Negot ia t ions proved more time-consuming than 
an t i c ipa ted ,  but  the  U n i v e r s i t y  obtained Higher 
Education Assistance Fund (HEAF) bond monies t o  
e n t i r e l y  pay f o r  the  cost o f  t h e  scope o f  work, 
c u r r e n t l y  nego- t i a t e d  t o  $3,010,272. The scope o f  
work i s  be ing i n s t a l l e d  over t h e  next two (2)  years 
(phased w i t h  on-going renovations) and i s  
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engineered t o  save about $1 m i l l i o n  per year. The 
" f r o n t  end" f o r  energy management and 1  i g h t i n g  
contro l  have been designed, and the t runk ing  and 
l i g h t i n g  con t ro l  i s  being i n s t a l l e d .  L i g h t i n g  and 
other r e t r o f i t s  a re  being scheduled f o r  
i n s t a l l a t i o n  i n  conjunct ion w i t h  b u i l d i n g  
renovations. A  s t a f f  t r a i n i n g  program i s  
p a r a l l e l i n g  t h e  i n s t a l l a t i o n .  
EVALUATING THE APPROACH 
The f o l l o w i n g  analys is  describes how Texas 
Southern U n i v e r s i t y ' s  program met the  evaluat ion 
, c r i t e r i a  f o r  a  State Award i n  1987 i n  t h e  DOE'S 
Energy Conservation Innovation Awards Program. 
The Energy Services Agreement approach a t  
Texas Southern Un ive rs i t y  i s  innovat ive because i t  
makes e f f i c i e n t  use o f  a  v a r i e t y  o f  resources t o  
provide a  comprehensive r e t r o f i t  o f  campus f a c i  1  i - 
t i e s  f o r  energy conservation. Un l i ke  most programs 
and funding sources which focus on i n d i v i d u a l  
bu i ld ings ,  TSU's program addresses a l l  measures 
which are c o s t - e f f e c t i v e  campuswide. Each p r o j e c t  
i n  each b u i l d i n g  i s  evaluated f o r  i t s  b e n e f i t s  over 
the  l i f e  o f  the  i n s t a l l a t i o n  ra ther  than the  simple 
payback. 
The use o f  overs ight  engineers i s  unique f o r  
t h i s  type o f  p ro jec t .  Oversight engineers check 
the payback ca lcu la t ion ,  design, and i n s t a l  l a t i o n  
o f  the p ro jec t  a t  a  f r a c t i o n  o f  the cost o f  design 
engineers, y e t  prov ide the pub l i c  w i t h  assurance 
t h a t  profess ional ,  q u a l i f i e d  and l icensed engineers 
are involved i n  the process. The Un ivers i t y  has 
a1 so employed p r o j e c t  managers t o  manage t h e  coor- 
d ina t ion  o f  the  p r o j e c t  w i t h  many ongoing renova- 
t i o n s  underway and at tend t o  de ta i  1  s  l i ke 
inspect ions and change orders. 
The use o f  a ten-year t ime frame and opt ional  
p r i c i n g  f o r  up- f ront  buyout o f  cash f lows f o r  
fu tu re  maintenance and other  serv ices g ives t h e  
Un ive rs i t y  t h e  op t ion  o f  purchasing a l l  o r  p a r t  o f  
the  equipment w i t h  renovation monies, thereby 
guaranteeing the  long-term performance o f  t h e  
equi p e n t  o r  serv ice ( i  .e., scheduled prevent ive 
maintenance) wi thout  y e a r l y  b idd ing o r  serv ice 
contracts  and emergency r e p a i r s  charged t o  l i m i t e d  
operat ing budgets. For any p a r t  o f  the  campus 
without up- f ront  renovat ion funds ( i  .e.. a u x i l  i- 
ar ies )  the process al lows t h a t  por t ions  o f  the  
p ro jec t  t o  be financed a t  a  compet i t ive r a t e  w i t h  
fu tu re  year l y  -vice engineered energy 
savings c l e a r l y  known i n  advanced. 
S t a f f  development i s  an i n t e g r a l  p a r t  o f  the  
-
changeover t o  energy awareness and f a c i l i t i e s  
automation. The p r o j e c t  conta ins an i n d i v i d u a l l y -  
t a i l o r e d  program o f  t r a i n i n g  f o r  a l l  persons a t  t h e  
Un ive rs i t y  i n t e r a c t i n g  w i t h  the  automated system or  
the  r e t r o f i t s ,  as we l l  as p rov id ing  good HVAC and 
other maintenance s k i l l s  essent ia l  t o  operate 
equipment e f f i c i e n t l y .  
Addi t ional  aspects o f  t h i s  p a r t i c u l a r  p r o j e c t  
which do not  have energy-saving value, bu t  provide 
b e n e f i t s  inc lude:  1)  Bui ld ing-by-bui ld ing moni tor -  
i n g  o f  energy consumption, 2) automatic secur i t y ,  
f a i l  ure, and cond i t i on  monitor ing, 3)  automatic PM 
work order system, 4 )  automatic door- locking, 5)  
PCB de tec t ion  ( l i g h t  f i x t u r e s )  and removal, and 
6 )  improved working environment . 
ENERGY SAVINGS 
The cur ren t  scope o f  work puts savings on the 
order  o f  $1.000,000 per  year i f  energy costs  remain 
constant.  This f i g u r e  i s  more than TSU's cu r ren t  
b u i l d i n g  maintenance budget. I f  the  S ta te  Legis- 
l a t u r e  al lows t h e  U n i v e r s i t y  t o  spend these savings 
on programs c u r r e n t l y  underfunded, then other  areas 
o f  the  Un ive rs i t y  w i l l  b e n e f i t  from our e f f i c i e n c y .  
TRANSFERABILITY 
The approach used by TSU i s  a v a i l a b l e  f o r  use 
by other  mult i -use, m u l t i - b u i l d i n g  i n s t i t u t i o n s  
which cannot a f f o r d  t o  do energy conservat ion on a  
piece-by-piece, measure-by-measure fashion. The 
p o t e n t i a l  user must have an admin is t ra t ion  commit- 
ted  t o  pay f o r  the  process, an i n d i v i d u a l  w i l l  i n g  
t o  ca r ry  the  p r o j e c t  through long  preparat ion and 
negot ia t ion,  and enough lega l  and techn ica l  
assistance t o  avoid se lec t ing  t h e  wrong serv ice 
company o r  paying t o o  much f o r  i t s  services. 
ECONOMIC IMPACT 
Texas i s  undergoing a  per iod  o f  severe cu t -  
backs i n  operat ing funds t o  i t s  i n s t i t u t i o n s  o f  
h igher  education. Not on ly  wi 11 t h e  comprehensive 
approach described prov ide near l y  one m i l l i o n  
d o l l a r s  back t o  TSU each year f o r  badly-needed 
services, bu t  t h e  process t r a n s f e r r e d  t o  other  
s t a t e  i n s t i t u t i o n s  could prov ide m i l l i o n s  o f  more 
d o l l a r s ,  year-af ter -year  statewide. Nationwide, 
the  process could y i e l d  hundreds o f  m i l l i o n s  o f  
d o l l a r s  i n  avoided costs. As e l e c t r i c i t y  costs  
r i s e  and o i l  and gas Inch back t o  1983 p r i ces ,  the  
b e n e f i t s  o f  ac t ions  w e l l  taken now w i l l  on ly  
increase. 
CONCLUSION 
Texas Southern U n i v e r s i t y ' s  experience thus 
f a r  ind ica tes  t h a t  t h e  energy serv ices agreement 
approach i s  an e f f i c i e n t  way t o  achieve compre- 
hensive savings i n  a  m u l t i - b u i l d i n g  f a c i l i t y .  
However, p o t e n t i a l  users o f  t h i s  approach must do a  
l o t  o f  preparat ion and s p e c i f i c a t i o n  o f  what they 
want t o  do p r i o r  t o  i ssu ing  t h e  RFBP. There are 
many ways companies can steer  t h e i r  proposals i n t o  
cos t l y ,  bu t  i n e f f i c i e n t  i n s t a l  1  at ions.  Good, inde- 
pendent engineering aud i t s  w i l l  prevent t h i s .  The 
U n i v e r s i t y ' s  experience ind ica tes  t h a t  i t  i s  impor- 
t a n t  t o  get t h e  company t o  s t a t e  i t s  p r o f i t  i n  t h e  
b i d  proposal. TSU was unable t o  do tha t ,  and i t  
prolonged nego t ia t ion  f o r  t h e  con t rac t  and e l i m i -  
nated supplemental maintenance I n  the  i n i t i a l  
agreement. 
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